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Introduction
Decays of beauty hadrons to open charm final states are an important part of the LHCb physics programme. A key goal is measuring the CKM angle γ, which is the least precisely measured angle of the unitarity triangle. Decays such as B − → DK − , where D is D 0 or D 0 , are very important for measuring γ by exploiting the GLW [1, 2] , ADS [3] and GGSZ [4] methods. In addition, measurements of the properties of beauty and charm hadrons can be made with excellent precision. The LHCb detector [5] K ∓ π ± is used, which is expected to have much smaller sensitivity to γ. Input from CLEO-c [6] is required to describe the variation of the strong phase and the coherence factor. These parameters are measured across the full Dalitz plot and in the K * (892) ± region, where the coherence factor and hence sensitivity to γ is expected to be larger.
The full 3.0 f b −1 data sample is exploited and the K 0 S → π + π − final state is used. A boosted decision tree (BDT) is used to discriminate between signal decays and combinatorial background. The BDT is trained using simulated signal events and a background sample from the high B mass sideband. Following the selection requirements a fit is performed to the B candidate invariant mass distribution. Signal peaks are parametrised with double Crystal Ball functions [7] . The combinatorial background is modelled with a linear function, the partially reconstructed background by a non-parametric function derived from invariant mass fit for the SS candidates is shown in Fig. 1 . The signal yields for the various categories are summarised in Table. 1. These are used to calculate several observables (defined in Ref [8] ), three of which are effectively yield ratios between categories (R). The remaining four are charge asymmetries (A) between B + and B − decays. The results of these are given in Table 2 , where corrections due to efficiency and production and detection asymmetries are applied. These observables are sensitive to both γ and r B , where r B is the ratio of the interfering B − → DK − amplitudes. Scans of the γ − r B parameter space is shown in Fig. 2 , where the χ 2 probability is calculated at each point, taking into account statistical and systematic uncertainties. For comparison, the result of a previous LHCb γ combination [9] is shown as the black point. The results shown here are compatible with this and will help to improve future global fits of the angle γ.
Note that there is increased precision on γ in the K * (892) ± region, as expected. For more details on this analysis please see Ref. [8] . Candidates are selected using the K 0 S → π + π − final state. The candidates are split into two categories depending on the K 0 S reconstruction, those with both daughters having hits in the vertex locator are known as long candidates and those without known as downstream candidates. Following selection requirements on kinematic variables, and some particle identification criteria, fits to the B candidate invariant mass distribution are performed. The mass fit is performed to determine signal and background yields which are used as an input to the Dalitz plot fit. The mass fits are performed simultaneously across the DK and Dπ final states and long and downstream candidates are fitted separately. An example mass fit for long candidates in the DK final state is shown in Fig. 3 (left) .
The fit to the D decay Dalitz plots are performed simultaneously across long and downstream candidates, DK and Dπ final states and for B + and B − candidates. The efficiency variation, modelled as a second-order polynomial is determined using the Dπ final state where the suppressed B decay is expected to be negligible. Fig. 3  (right) , where the K * (892) + resonance is visible. The fits are used to extract parameters x ± and y ± , defined in Ref. [10] . Projections of the Dalitz plot fit together with the data are shown in Fig. 4 • . Neutral D meson mixing has a negligible effect on each of the determined parameters. These results are consistent with the model-independent analysis using the same data sample [12] and the world average values [13, 14] . For more details on this analysis please see Ref. [10] . 
which can be further reduced using the known value of τ Λ 
These measurements are the most precise to date, and are consistent with predictions. This analysis demonstrates the potential of the LHCb dataset for doing high precision and high statistics studies of more b baryons in the future. For further details of this analysis please see Ref. [16] .
Conclusions
The results of three recent LHCb analyses have been presented. They include two measurements that provide sensitivity to γ. The other result shows excellent progress in measuring the properties of the Ξ 0 b baryon. These measurements give an indication of the power of the LHCb experiment to produce exciting results in the future using decays of b hadrons to open charm final states.
